Transient inhibition of translation initiation by osmotic stress.
Cells respond and adapt to changes in the environment. In this study, we examined the effect of environmental stresses on protein synthesis in the yeast Saccharomyces cerevisiae. We found that osmotic stress causes irreversible inhibition of methionine uptake, transient inhibition of uracil uptake, transient stimulation of glucose uptake, transient repression of ribosomal protein (RP) genes such as CYH2 and RPS27, and the transient inhibition of translation initiation. Rapid inhibition of translation initiation by osmotic stress requires a novel pathway, different from the amino acid-sensing pathway, the glucose-sensing pathway, and the TOR pathway. The Hog1 MAP kinase pathway is not involved in the inhibition of either methionine uptake or translation initiation but is required for the adaptation of translation initiation after inhibition and the repression of RP genes by osmotic stress. These results suggest that the transient inhibition of translation initiation occurs as a result of a combination of both acute inhibition of translation and the long-term activation of translation by the Hog1 pathway.